Environmental Monitoring
To support the modeling of hydrological events an Environmental Information System (EIS) can serve as the central unit.
In a river basin all kinds of monitoring stations measuring rainfall, river quality, industrial flow or water level are located all over the basin. As soon as, for example, the water level in a quantity station is measured, the actual value together with the timestamp is sent to the central unit.
Sensor network with different kinds of possible data sources For each measurement it is important to know where the measurement was made, what was measured and when the measurement took place. These spatial temporal data have to be stored in such a way that each model can easily access the data. A data structure for flexible data storage consists of the following entities:
• Measurement Unit (MU) • Measurement Parameter (MP) • Time Series (TS) • Measurement Data (MD) Each MU has at least a unique identifier, a name, a location and a description. This MU can have one or many Measurement Parameters (MP) (or measurement sensors). Each MP (sensor) records Measurement Data, which have at least a timestamp, location and the measured value.
Spatial Decision Support
In an SDSS, tools combined with spatial data can be integrated in a GIS environment. A model can be an internal model, which runs on the same machine in the decision support environment, or an external model, which is an external application like HEC-1 or HEC-HMS. 
Making Decisions from Sensors
A wide range of environmental related planning tasks would greatly benefit from the use of realtime monitoring data from sensors and sensor networks. However, today sensor technologies are mainly applied in nonsystematic way and hence the output data are unavailable to the planning and servicing authorities and entrepreneurs who could have benefited from them.
In Western Norway a complex sensor network for the collection of climatic data related to mountain passes and strategic infrastructure elements exist for the purpose of monitoring driving conditions. These data would greatly benefit their end-users by being integrated through Geographic Information Systems (GIS) and decision support systems. This would improve the quality of public services such as clearing the roads of snow or adding salt or sand tom compensate for icy surfaces. Carinthia could also benefit from the use of real time data from sensors for planning and servicing road networks. Actual digital maps combined with the environmental situation of certain regions can thus be used for planning and thus support the process in decision making.
Storing and Visualizing Data from Sensors
The data recorded from Sensors is stored in an open source relational database applying standardized services (SOS, etc.). The database is capable of storing spatial-temporal data of the sensor stations and the sensor itself.
A multicriteria decision model is implemented that processes the sensor data in combination with static data, like cadastre or roads, etc and calculates a recommendation (i.e. decision). In addition the user can modify the recommendation by adding parameters that influence the result. Moreover the user is able to query the system (e.g. "Which road will be closed?"). Finally the results are displayed as thematic map in a GIS. 
Results

Sensor
Geographic Information System
A GIS that gives answers to questions of primary importance to divers includes, among others, place of diving school, filling station, places of entry points, distance of divers from the lake, and also points of interest in the lake. Other data of secondary importance included in the DiveGIS are accommodation facilities in the area and food outlets. The fully functioning DiveGIS is intended for divers and accompanying non-divers. Background information for the project includes diving manuals, other books with relevant information about diving, as well as information from interviews with experienced divers. The formal model, i.e. the relevant ontology, is described in an entityrelationship-model, a diagram, and an object catalogue. A text analysis of the "Seeuferordnung" and the the "Seebeschreibungen" took place.
Analogue map This concept and the formal model were the red thread for the implementation. The following tools were used: MS Access to build a database, ArcView (ESRI) to visualize the lake and its surroundings and to give solutions to queries. Basic data were the Austrian map 1:50 000 (ÖK50), the digital elevation model (DHM), street data, as well as depth models of the lakes. Relevant tourist information was obtained from tourist offices or was found on the Internet. Additional information came from experienced divers.
Tests
The DiveGIS was tested in the diving site "Ossiachersee" in Carinthia. Aside from questions concerning Health Care, this GIS is also able to display demographic data relating to the different income brackets of the regions, or to schools and number of students.
Shortest path calculation implemented in Dive GIS
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GIS -based analysis for the calculation of potential avalanche release zones
The interdisciplinary project "Natural Risk Management Carinthia" started in January 2004 and has its focus on the integration of distributed geodata sources provided by different authorities for the visualization and evaluation of alpine geohazards. The project partners are 4 authorities of the provincial government (geology, water management, forestry and regional planning), one national authority (Forest Technical Service for Torrent & Avalanche Control Carinthia) and an educational institution (School of Geoinformation -Carinthia University of Applied Sciences). The project "GIS -based analysis for the calculation of potential avalanche release zones" focuses on the better understanding of avalanches as one major alpine geohazard.
Motivation
In Carinthia avalanches are only documented analogously in the so called Lawineneinzugsgebietsverordnung. The avalanche paths are represented as direction arrows on Indian Ink maps at a scale of 1:50.000. Deposition areas of avalanches are documented in hazard zone maps. Because of the fact that no further information about avalanche release zones is provided the need for the calculation of these areas arose.
Digital representation of the analogous avalanche paths
A digital representation of the analogous avalanche paths is needed for an integration with other avalanche relevant datasets. Furthermore, it is used as input parameter for the calculation of potential avalanche release zones.
For the digital representation the Indian Ink maps are scanned and rectified. Then they are digitised as linear features and attributed according to the Lawineneinzugsgebietsverordnung. The avalanche hazards zones are converted form the AutoCAD format into the ESRI Shape Format for a common representation (Fig. 1) . The second approach is adapted from the concept of hydrological modelling. Therefore, the digital representation of the avalanche paths and the avalanche hazard zones are defined as input features to calculate hydrological catchment areas. The slope classification of these areas results in potential avalanche release zones.
Calculation of potential avalanche release zones
After applying the two methods for the calculation the consideration of the parameter forest and the maximum new snow depth within three days leads to a spatial restriction of the potential avalanche release zones.
Results
The results are compared with an expert classifications for the avalanche Tresdorferbach in Carinthia (Fig. 2) . Fig. 3 shows the calculated avalanche release zones based on morphological criteria and the expert classification, in Fig. 4 the result of the hydrological modelling and also the expert classification are represented. The comparison of the expert classificiation and the calculated potential avalanche release zones shows the applicability of the two methods. The results are used as decision support for the Forst Technical Service for Torrent and Avalanche Control Carinthia. Furthermore the calculation of potential avalanche release zone is a preliminary step for avalanche simulations. 
